Kaur et al, [1] described chromosomal instability in breast Recently, the genes triggering chromosomal instability in humans and leading to cancers have been demonstrated.
These genes include hBUB1, MAD2, BRCA1, BRCA2 and hcDC4. [2] The hBUB1 and MAD2 are required for the proper functioning of the spindle assembly checkpoint.
This checkpoint modulates the timing of anaphase initiation in mitotic cells containing improperly aligned chromosomes and increases the probability of successful delivery of a correct chromosome set to each daughter cell. HcDC4 is an E3 ubiquitin ligase that is involved in regulating the G1-S cell cycle checkpoint by targeting proteins for destruction. Inactivation of hCDC4 leads to increased levels of cyclin E, the formation of micronuclei, defects in the execution of anaphase and chromosomal instability. BRCA1 and BRCA2 are involved in DNA repair and recombination, checkpoint control of the cell cycle and transcription. [3] Inherited mutations in BRCA1
and BRCA2 lead to high-grade familial breast cancer. Recently, the Fanconi anemia pathway was shown to be associated with BRCA1/BRCA2 proteins. The defects in these proteins were experimentally demonstrated to cause genomic instability. [4] The chromosomal instability syndromes such as Ataxia-Telangiectasia, Bloom syndrome, Nijmegen breakage syndrome, Cokayne syndrome, etc. have defects in the DNA repair pathway and are prone to cancer development. Hence, molecular studies are important in determining the genes involved in disease.
We have come a long way in understanding carcinogenesis. Starting with environmental carcinogens like polycyclic hydrocarbon somatic mutation, various kinds of clonal chromosomal abnormality activation of oncogenes, haploinsuffiency or deletion of tumor suppressor genes and involvement of deregulation of cell cycle pathway have all been described in the context of carcinogenesis or leukaemogenesis. Chromosomal instability is another component in this jigsaw puzzle and takes our understanding of this phenomenon a step further.
